Introduction
Sea anemones are present in all water depths and marine habitats . Few morphological characters are useful in the taxonomy of anthozoans because they do not have many distinguishing characteristics; this makes taxonomic classification difficult (Bernston et al., 1999) . Thus, because there is no consensus about the phylogeny of Actiniaria based on morphologic characteristics, it is important to examine the DNA . Many biologists agree that phylogenetic analyses should be the basis of research in different fields of biology (Soltis and Soltis, 2003) . The molecular evolution among anthozoans, however, is slower compared with that of other marine invertebrates .
The genus Stichodactyla has a well-developed adherent pedal disc, the column is broader than tall, and it has a broad flat or undulating oral disc packed with many short, hollow tentacles (Fautin et al., 2008) , features that distinguish it from other sea anemones. Many features in this genus (e.g., coloration patterns, tentacles) are shared between species, making their recognition in the field very difficult (Fautin et al., 2008) . Although orders in the subclass Hexacorallia are presumably monophyletic (Daly et al., 2008) , taxonomic information based only on morphologic features among these clades is not completely well supported (Fukami et al., 2004; Sinniger et al., 2005; Daly et al., 2008; Rodriguez and Daly, 2010) . Members of the order Actiniaria show the most variation in biology, anatomy, and life history among hexacorallians, so the accurate determination of Actiniaria is unresolved yet and is very problematic (Daly et al., 2008) . There are some factors that may be important in the sea anemone's external morphology and identification: habitat preferences and coloration pattern (Daly et al., 2004 , Fautin et al., 2008 , size of specimen and diameter of oral disc, type and size of tentacles and their arrangement on the oral disc, and kind of verrucae on the column (Fautin et al., 2008) .
Several studies have been done on molecular aspects of the class Anthozoa, and different regions of their ribosomal gene have already been studied: 16S rDNA (France et al., 1996) , 18S rDNA (Song and Won, 1997) , 28S rDNA (Chen et al., 1995) , and the combination of 16S rDNA and 18S rDNA (Bridge et al., 1995) . Among them, 18S rDNA acts more effectively in revealing the relationships between lower-level taxa; longer markers may have not valuable data in phylogenetic studies at the genus level . The main purpose of this study was the assessment and identification of 2 specimens of Stichodactyla haddoni species with different color patterns through morphological and molecular analysis. The specimens were collected from Chabahar Bay located on the southeastern coast of Iran.
Materials and methods
2.1. Sampling, DNA extraction, and PCR conditions Two specimens of Stichodactyla haddoni were collected by hand from the intertidal zone of Chabahar Bay, on the southeastern coast of Iran (25°35'N-36'N, 60°60'E). Since there were 2 distinguishable morphs between the specimens, we named them CHIAS1 (CH: Chabahar, I: Invertebrate, A: Anthozoa, S: Stichodactyla, 1: species 1) and CHIAS2 (CH: Chabahar, I: Invertebrate, A: Anthozoa, S: Stichodactyla, 1: species 2) according to their coloration patterns. Some specimens were transferred to the laboratory and kept in aquaria for detailed morphological examination and measurements. The noted morphological features were compared and analyzed for the 2 specimens with different colorations.
Tissue from the pedal disc or column was scalped from the specimens and then frozen at -20 °C. DNA was extracted by modified phenol-chloroform isoamyl alcohol method and was suspended in 50-100 µL of TE or D 2 W. The quality and quantity of extracted DNA was determined via 1% agarose gel electrophoresis and ethidium bromide staining. The extracted DNA was loaded onto electrophoresis gel. The amount of loaded DNA in electrophoresis was approximately 15 ng/µL. Extracted DNA was used as the template in PCR amplification. PCR primers were as follows: 18Sa (forward) (5'-ACC CTG GTT GAT CCT GCC AGT-3') (Medlin et al., 1988) and 18Sb (reverse) (5'-GAT CCT TCT GCA GGT TCA CCT AC-3') (Medlin et al., 1988) . Reactions were carried out in 50 µL of master mix, with 10X PCR buffer (Biofluxbiotech), 25 mM MgCl 2 , 10 mM dNTPs, 10 µmol µL -1 of each primer, 5 U of Taq DNA polymerase, and about 15 ng µL -1 of template. The 18S rDNA was amplified using a DNA thermal cycler with the following profile: 95 °C for 4 min; 38 cycles of 94 °C for 1 min, 56.5 °C for 1 min, and 72 °C for 2 min and 30 s; and a final cycle of 72 °C for 10 min. PCR products were visualized through 1% agarose gel, and the PCR products were then sequenced.
Phylogenetic analyses
DNA sequence base-calling errors were verified and manipulated by manual inspection using BioEdit 7.1.11 (Hall, 1999) . A BLAST search was performed in GenBank, and the matching homologous actiniarian sequences were retained for subsequent alignment. DNA sequence alignments were carried out in Clustal-X 1.83 (Jeanmougin et al., 1998) . Phylogenetic reconstruction was performed through the neighbor-joining (NJ) method (Saitou and Nei, 1987 ) using a p-distance matrix. All phylogenetic analyses were carried out with Mega 5.1 software (Tamura et al., 2011) . The NJ tree was rooted using Mnemiopsis leidyi Agassiz, 1865 (Ctenophora; Cyclocoela; Lobata; Bolinopsidae) as the outgroup.
Results
Stichodactyla haddoni [both CHIAS1 ( Figures 1A-1C ) and CHIAS2 (Figures 2A-2C) ] has 2 kinds of tentacles. Exocoelic tentacles: pointed white tentacles that are longer than endocoelic tentacles; these are present only at the edge of the oral disc, and each of these alternates with many rows of small spherical tentacles on the oral disc. Endocoelic tentacles: internal; each group between the white tentacles arises simultaneously and are the same length or shorter than exocoelic tentacles; they are in all parts of the oral disc with various colorations. Each exocoelic tentacle of approximately 5 mm in length alternates with rows of small spherical endocoelic tentacles on the oral disc. The number of tentacles is lower near the mouth (an area of approximately 10-15 mm around the mouth lacks tentacles). Oral disc is undulated and wider than pedal disc.
The diameter of CHIAS1 is approximately 35-40 cm when expanded; oral disc densely covered by short tentacles with bulbous sticky tips ( Figure 1A) . Column yellow to light green, fully covered with rows of nonadhesive verrucae. The mouth is orange, and the pedal disc is light brown to cream ( Figure 1B) . The tentacles of the oral disc are brown and cream with white streaks, and white exocoelic tentacles are visible only at the edge of the oral disc ( Figure 1C) .
CHIAS2 is approximately 33-35 cm. Exocoelic tentacles are long and visible at the edge of the oral disc (Figure 2A ). Endocoelic tentacles are dark brown and opaque green with gray and purple coloration in some parts, and the mouth is red ( Figure 2B ). Rows of nonadhesive verrucae are visible on the column ( Figure 2C ).
Totals of 970 bp for CHIAS1 and 820 bp for CHIAS2 were analyzed in the final alignment. The Iranian specimens (CHIAS1 and CHIAS2) are within the family Stichodactylidae (Figure 3 ). There were 48 base pairs of nucleotide differences among the total 823 bases. In the survey using the 18S segment of DNA as the marker, CHIAS1, Stichodactyla gigantea, and Heteractis magnifica have virtually identical sequences, unlike CHIAS2. The morphological evidence and NJ analyses showed that CHIAS1 and CHIAS2 correspond to Haddon's carpet anemone Stichodactyla haddoni. The similarity of CHIAS1, S. gigantea, and Heteractis magnifica is supported with 69% bootstrap support. CHIAS2 is also supported with 62% bootstrap support. Both specimens of CHIAS1 and CHIAS2 are closely related to S. haddoni, with 100% bootstrap support. Furthermore, morphological examination indicates that Iranian samples CHIAS1 and CHIAS2 belong to S. haddoni. 
Discussion
Phylogenetic frames can disclose the evolutionary patterns of many morphological characteristics (Soltis and Soltis, 2003) . Independent analyses of life history, anatomy, and molecular sequence cannot provide a full framework for understanding the phylogenetic relationships among hexacorallians, especially among sea anemones (Daly et al., 2003) . Due to lack of light, specimens frequently expel their zooxanthellae, making them lose their coloration after a short time ( Figure 1C ). Other differences in how they look in situ and in aquaria make identification difficult (Collingwood, 1868; Fautin, 2013) .
Although different in color and size, CHIAS1 and CHIAS2 share many other characteristics such as number and type of tentacles, verrucae, and form of oral disc. The characteristics that may vary among sea anemone species are their anatomy, habitat, patterns of coloration, the approximate length of tentacles and their types, verrucae, and cnidae present on the column (Daly, 2004) . As was mentioned before, some characteristics are used to distinguish different species of sea anemones: the habitat, as sea anemones may be found on substrates with dead coral species and sandy clay (Sen Gupta et al., 2003) , or clay and silt with patches of fine coralline sand (Hashimi et al, 1978) , on rocks (Fautin et al., 2008) , or in sea grass beds and muddy sand flats (Fautin et al., 2009 ); patterns of coloration, which are diverse among sea anemones (Daly, 2004) ; the length of tentacles, which can be diverse in different species of sea anemones or among different species of a genus (Fautin et al., 2008) (this factor was the most important in our species' identification); verrucae that are not similar in all species of sea anemones, nor even in all species of genus Stichodactyla (Fautin et al., 2008) ; and cnidae (Daly, 2004; Fautin et al., 2008) . Fautin et al. (2008) reported S. haddoni with an undulating oral disc with a diameter greater than that of the pedal disc, which is covered with sticky tentacles, and exocoelic tentacles that are more robust than endocoelic ones. These features were the factors that we observed in conjunction with Stichodactyla haddoni in our study, too.
In comparison to Stichodactyla, which burrows in sediments, has a wide mouth, and has longitudinal rows of nonadhesive verrucae on the column (Fautin et al., 2008) , Heteractis Allman, 1864 rarely burrows in sediments or sands. The tentacles are long and densely cover the oral disc, and can reach 40 mm in length and 3 mm in width when expanded. The mouth is small and hardly tractable; it is the center of the oral disc. The most distinctive feature that separates S. haddoni from S. gigantea is their exocoelic tentacles being more robust than their endocoelic tentacles (Fautin et al., 2008; Fautin, 2013) . In this regard, the morphology of CHIAS1 and CHIAS2 did not concur with the diagnosis of the genus Heteractis or Stichodactyla gigantea.
Recent studies have shown that fragments of 12S and 18S rDNA are more effective in recovering well-supported nodes than 16S and 28S . Although molecular evolution is slow in Actiniaria (Daly et al., 2008) , the nuclear gene evolution rate is higher than the rate of evolution in mitochondria (Hellberg, 2007; Daly et al., 2008) ; thus, it is better to study 18S rDNA instead of mitochondrial genes. Different studies have been carried out on 18S rDNA among cnidarians (Bridge et al., 1995; Won, 1997; Bernston et al., 1999; Bernston et al., 2001; Daly et al., 2002 Daly et al., , 2003 Daly et al., , 2008 Worthington Wilmer and Mitchell, 2008) . Phylogenetic studies and relations among orders of hexacorallians are difficult and are independent of anatomy, life cycle, and molecular sequence analyses; thus, there are no clear relationships among hexacorallians (Daly et al., 2003; Medina et al., 2006; Brugler and France, 2007) .
In our analyses, Stichodactyla and Heteractis are supported with 100% bootstrap support. According to all the morphological and phylogenetic evidence, we concluded that Iranian specimens CHIAS1 and CHIAS2 belong to Stichodactyla haddoni. This is the first report of this species for the southeastern coast of Iran, in Chabahar Bay.
